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Presenter
Presentation Notes
 The events of late 2001 have made bioterrorism a reality on the soil of our nation.  As experts in diseases of the skin, dermatologists can better diagnose skin disease, including those caused by biological weapons, than any other physician.  Another of our goals is to educate non-dermatologists regarding the skin signs of biological agents used by terrorists.  After a short background about biological warfare in general, this talk will focus on anthrax and smallpox with less attention paid to plague, tularemia, and viral hemorrhagic fevers.



   


DISCLOSURE OF RELEVANT
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A Rash Overview

® A skin eruption

® Outbreak of activities in a brief period

® Quick In producing an effect

® Marked by ill-considered boldness or haste

- Webster’s Il Dictionary
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Outline

® Overview of bioterrorism (BT)

® Review and update on BT agents with:skin
manifestations

— Emphasis on anthrax and smallpox
® Your role in preparedness and response

OCET
I:Ii )y \ Office of Counterterrorism
r A_ & Emerging Threats



Learning Objectives

® |dentify the bioterrorist agents
that have cutaneous
manifestations

® Recognize the cutaneous
findings and other health
effects associated with
potential bioterrorist agents

® Define your potential role in ; _—
the event of a bioterrorist
event
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My Secret Objective

Always exciting to hear a doctor say,
“Dear God what the hell is that?”

David Letterman
6/10/2003

Top Ten List
RE Monkeypox
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Bioterrorism

Intentional or threatened use of viruses,
bacteria, fungi, or toxins from living

organisms to produce death or disea
humans, animals, or plants
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Presentation Notes
Used to intimidate a government or harm large numbers of people to accomplish political or social objectives; 

Note to speaker:  stress that BT not only affects human populations but forms of terrorism that affect our crop and food chain systems are also forms of terrorism and can have a huge impact on our economy


History

® 1346 - Plague In Kaffa (Feodosia) in Crimea
— Slege of the Genoans by Tartars
— Catapulting of corpses

® 1/63 — French and Indian War
— Smallpox tainted blankets from British to the Indians
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Biologics as Weapons and Threats

® History of development for bioweapons

® Easy to obtain, inexpensive to produce

® Potential for dissemination over large areas
® Organisms fairly stable in environment

Potential high morbidity and mortality
Person-to-person transmission (smallpox, plague, VHF)

Difficult to diagnose and/or treat

® Can overwhelm medical services
® Perpetrators escape easily
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Presentation Notes
A great advantage terrorists have in using these agents, is that the agents  have sufficiently long incubation periods to allow the perpetrators to get away from the site before the first case appears. This can greatly lower the capture and prosecution rate among perpetrators.


Biological Agents of
Highest Concern (Category A)

® Bacillus anthracis (Anthrax) *

® Variola major (Smallpox) *
® Yersinia pestis (Plague) *
® Francisella tularensis (Tularemia) *

® Filoviruses and Arenaviruses (Viral Hemorrhagic
Fevers) *

® Botulinum toxin (Botulism)

® AL L suspected or confirmed cases should be

reported to health authorities immediately
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Presentation Notes
These six diseases were chosen because: 1) the potential public health impact if an outbreak occurred is huge; 2) they can be weaponized; 3) public health needs to be ready if such an outbreak occurs; and 4) the high level of perception the public has regarding these diseases


Anthrax

® Zoonotic disease In herbivores (e.g., sheep, goats,
cattle) follows ingestion of spores in soll

® Three clinical forms
— Cutaneous, Inhalational, Gastrointestinal

® Bacillus anthracis -- Gram-positive, spore-
forming, non-motile bacillus
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Cases of Anthrax in Humans
U.S.-1951-2000*
(N = 409)
Animal (Stern's) vaccination started in 1957.
Recommended for use in animals in endemic areas thereafter.
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Anthrax: Current Issues

Anthrax remains an endemic public health threat through
annual epizootics

Farm workers exposed to infected animals
Industrial processing of wool, hair, hides, orlbones
158 of 236 (67%) of cases in US from 1955-1999
148 of 158 (94%) were cutaneous cases
Laboratorians with contact to spores

MMWR March 17, 2006 55(10); 280-282 OCET
EDA T iy



Anthrax: Current Issues

® B. anthracis Is one of the most important
pathogens on the list of bioterrorism threats

® Aerosolized stable spore form

® Human LD50 38,000 to 40,000 spores, or
one deep breath at site of release
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Inhalational Human Anthrax

= Extremely rare in United States
= Feb 2006 single case associated with dried animal skins
(NY, PA)
= |ncubation period: 1-7 days (up to 42 days?)
= Case fatality (prior to 2001):
Without antibiotic treatment--97/%
With antibiotic treatment--75%
= Production of toxins made up of 3 proteins

= Protective antigen, edema factor, and lethal factor

= Toxins do not respond to antibiotics
OCET
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Inhalational Human Anthrax

= A brief prodrome -- “viral-like™ ilIness
= Myalgia, fatigue, fever, with or without respiratory
symptoms
= Followed by hypoxia and dyspnea
= Often with radiographic evidence of mediastinal
widening
= Meningitis
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Anthrax: Inhalational

Mediastinal widening OCET
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Cutaneous Anthrax

* Form most commonly encountered In
naturally occurring cases

 |ncubation period: 1-12 days

e Case-fatality:
Without antibiotic treatment—20%
With antibiotic treatment—1%
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Cutaneous Anthrax
Clinical Progression

® Begins as non-tender pruritic macule then a papule
® Progresses into a vesicle or bulla (24-48 hours)
® Bulla 1-2 cm ruptures (satellite vesicles and edema)

® Depressed black necrotic ulcer (jet black eschar) with
raised border and erythematous plague

® Edema, erythema or necrosis without ulceration may‘occur
® Minimal scarring
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Presentation Notes
  Lesions of cutaneous anthrax inevitably follow a predictable course after toxin has been released into the skin.  After a 7 day latency (range 1-12 days, record = 56 days), a macule or red papule appears at the site of inoculation.  This lesions is non-tender which distinguishes it from a number of other skin conditions.  The primary lesion soon forms a vesicle that ulcerates.  Vesicles - best place to find bacilli.

Painless, pruritic macule or papule becomes a vesicle or bulla in 24-48 hours.  These may contain    clear, serosanguineous, or turbid fluid. (some WBCs and GPB)

Bulla enlarges to 1-2 cm and spontaneously ruptures, and ulcer formation ensues.  Hemorrhagic crust develops with striking edema (worse on face), erythema, satellite vesicles.  Edema can occur anytime during lesion progression, however.  Regional adenopathy, low-grade fever, malaise common usually 3-4 days after primary lesion.

     The crust develops into a thick, adherent brown-black, painless, non-tender eschar surrounded by a warm, red, edematous, indurated base.

  ESCHAR = a thick, coagulated crust or slough	

Eschar dries and detaches in 1-2 weeks and supposedly, leaves little ultimate scarring.



Malignant edema rarely follows and is comprised by extensive inflammation and edema, multiple bullae and necrotic lesions, high fever and prostration

     The next series of slides goes through this time course and intersperses disease that can mimic anthrax at various points.  Few, if any, will follow this entire time course.




“® Cutaneous Anthrax
Clinical Progression
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Presenter
Presentation Notes
  Lesions of cutaneous anthrax inevitably follow a predictable course after toxin has been released into the skin.  After a 7 day latency (range 1-12 days, record = 56 days), a macule or red papule appears at the site of inoculation.  This lesions is non-tender which distinguishes it from a number of other skin conditions.  The primary lesion soon forms a vesicle that ulcerates.  Vesicles are the best place to find bacilli.



     Within several days, a 1-5 cm depressed, jet-black eschar forms.  Vesicles may develop around this lesion, and edema can be significant.  Surprisingly, scarring is usually minimal.


“Anthrax

Roche et al. New Engl J Med. 11/6/2001 on-line.  OCET
|| A Office of Counterterror ism

& Emerging Threats



Presenter
Presentation Notes
NEJM 7 mo/o with anthrax.  The case in this infant progressed very rapidly with significant edema the day after exposure and this large, hemorrhagic lesion within 3 more days.  This infant was febrile and admitted on the second day of symptoms.  

September 28 - visited mom’s workplace

September 29 - Non-tender, massive edema, weeping erosion

September 30 - 2-cm “sore’ developed over edema (note that edema preceded primary lesion

October 2 - Ulcer/eschar formed and lesion diagnosed as “spider bite”. Patient developed hemolytic anemia and thrombocytopenia and was hospitalized.  Serum drawn this day was later positive for B. anthracis by PCR.  

October 13 - Skin biopsy positive by IHC for cell wall Antigen

A seven-month-old male infant was hospitalized with a two-day history of swelling of the left arm and a weeping lesion at the left elbow (Panel A). The patient was afebrile but had a 2-cm open sore, with surrounding erythema and induration, that oozed clear yellow fluid. There was nontender swelling and erythema of the entire arm. The white-cell count was 28,100 per cubic millimeter. Incision and drainage of the lesion produced 10 ml of dark red fluid.  A coronal, T1-weighted sequence from a magnetic resonance imaging study (Panel B) demonstrated diffuse, severe edema of the subcutaneous tissues extending from the shoulder to the hand. The working diagnosis was Loxosceles reclusa spider bite with superimposed cellulitis.  The child was treated with ampicillin–sulbactam and clindamycin.  He had been at his mother’s office at a television network three days before admission, two weeks after the destruction of the World Trade Center in New York. After anthrax exposure was reported at another television network, two punch biopsies of the lesion were performed.  Polymerase chain reaction and immunostaining for Bacillus anthracis were positive. The patient was discharged in stable condition. 
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Presenter
Presentation Notes
Brown recluse spider bite - Gorgas course in clinical tropical medicine
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Presentation Notes
Ecthyma gangrenosum - FAMC


Tularemia
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Ulceroglandular tularemia - FAMC
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Presentation Notes
Staphylococcal wound infection
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Presenter
Presentation Notes
Necrotic HSV.  They started with vesicles, but there was a tingling, paresthetic prodrome.  There is usually a history of prior “fever blisters”, but not always. They are typically quite tender, unlike anthrax.


Anthrax Response 2001
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FIGURE 1. Number of bioterrorism-related anthrax cases, by date of onset and work
location — District of Columbia (DC), Florida (FL), New Jersey (NJ), and New York City
(NYC), September 16-October 25, 2001

8 % .
7 Inhalational Case
_ B O DC
2 5- mFL
E 4 NYC O NJ c
> 3 (letters* W NYC Letter* "
14 bl inll
u | | . -_‘ I | | I I - I
16 19 22 25 28 1 4 7 10 13 16 19 22 25
september October

Date

* Postmarked date of known contaminated letters.

MMWR 50:44 Nov 9, 2001 OCET

Office of Counterterrorism
& Emerging Threats




Anthrax, U.S.
October 4-November 19, 2001

® 11 inhalational, 11 cutaneous
® 5 deaths (all inhalational)

® 20 exposed to worksites where
contaminated mail processed or received

® Post-exposure chemoprophylaxis initiated
for 32,000 media, government, and mail
workers (full course recommended for
10,300)
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\\Antﬁrax

October 4- Nove\ber\19 2001

FL NYC DC NJ CT

MD PA
VA
Cutaneous 0 ! 0 4 0
Inhalational 2 1 5 2 1
OCET
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Cutaneous Anthrax 2001 Summary

® 11 cases (7 confirmed, 4 suspect)
® 1 additional case in lab worker

® 6 males and 6 females

® / months to 54 years

® Sites
— Head
— Neck
— Upper extremities
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Anthrax -- Diagnosis

Cutaneous

Gram stain, polymerase chain reaction (PCR), or
culture of vesicular fluid, exudate, or eschar

Blood culture If systemic symptoms
present

Biopsy for immunohistochemistry, especially if
person taking antimicrobials
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Cutaneous Anthrax Treatment Protocol* for Cases
Associated with Bioterrorist Events

Category Initial Therapy (Oral) Duration
Adults Ciprofloxacin 60 days*
(Including pregnant women 500 mg BID
and immunocompromised) OR
Doxycycline
100 mg BID
Children Ciprofloxacin** 60 days*
(including iImmuno- 10-15 mg/kg Q 12 hrs
compromised) OR
Doxycycline:

>8 yrs and >45 kg: 100 mg BID
>8 yrs and <45 kg: 2.2 mg/kg BID
<8 yrs: 2.2 mg/kg BID

**Ciprofloxacin not to exceed 1 gram daily in children.  *60-day duration is to prevent inhalational anthrax.
Patient information sheets at www.bt.cdc.gov

*Source MMWR 2001;50:909-19 OCET
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Anthrax
Vaccine

® Anthrax Vaccine Adsorbed
® Induces iImmunity to protective antigen

® 6-dose series (0-2-4 wks, 6-12-18 mos, qy)
® Over 600,000 doses to US military

@® Some controversy -- but, studied by Institute of
Medicine and approved by FDA

® Supplies are limited
OCET
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Presenter
Presentation Notes
 Anthrax vaccines.  Because antibiotics must be given early in the course of systemic anthrax, and even then are frequently not effective, vaccination against anthrax has been advocated in certain high-risk populations.  In humans, the Anthrax Vaccine Absorbed (AVA) is the only FDA approved vaccine for anthrax in the US.  Licensed in 1970, it is an alum-absorbed cell-free filtrate of a non-encapsulated attenuated strain with increased concentration of protective antigen that stimulates the immune response in humans.  In monkeys it was found to be 100% effective in preventing inhalation disease when spores were inhaled 8 weeks after initiation of immunization and 88% effective two years later.  In humans a 95% seroconversion rate after 3 doses of vaccine is reported, however, the relationship between antibody titer and protection from anthrax are not known.

The AVA is produced by Bioport and supplies are limited by the production capacity and the many doses that are required to produce immunity.  Because the anthrax stock used in the formation of the vaccine forms spores, AVA production requires dedicated facilities and production cannot be easily or rapidly expanded. The vaccination schedule of 1,2,4 weeks and 6,12,18 months with yearly boosters makes it difficult to maintain supplies and vaccinate the civilian population if needed.

Developed prior to advances in molecular biology, the vaccine is also not highly purified and is comprised of a poorly defined mixture of bacterial components and proteins, the most important of which is generally accepted to be PA, the nontoxic component of the nontoxic component of lethal and edema toxins of anthrax.  The quantity of PA in AVA, however, varies from lot to lot.  Previous efficacy studies in animal models (continued notes 129)




Smallpox — Variola
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Genus Orthopoxvirus
Family Poxviridae
® Double stranded DNA viruses

® Cytoplasmic replication (not in nucleus)

® Can cause human disease
— Variola (smallpox)
—Vaccinia
— Cowpox

— Monkeypox ST
FoA Eieacanenenors]
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Presentation Notes
Smallpox caused about 500 million deaths in the 20th century, and 2 million between 1967 and its eradication in 1978 (declared officially eradicated by WHO in May of 1980).



Last U.S. case was in 1949 (imported from abroad)



Last natural case in 1977 in Somalia.

Last international case in 1978 - a fatal laboratory accident in Birmingham, England.

Thirty years ago, smallpox was endemic in 31 countries affecting 15 million people each year (of whom 2 million died).  Survivors often remained disfigured or blinded for life.  The cost of eradication was thought to be $313 million over10 years.  The last natural case occurred in Somalia in October, 1977.  WHO declared the world ‘smallpox-free’ in May, 1980. 


200 micron virions

mﬁ.
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Presenter
Presentation Notes
Smallpox, a DNA virus, is a member of the genus orthopoxvirus. The orthopoxviruses are among the largest and most complex of all viruses. 



The virion is characteristically a brick-shaped structure with a diameter of about 200 nm. Three other members of this genus (monkeypox, vaccinia, and cowpox) can also infect humans, causing cutaneous lesions, but only smallpox is readily transmitted from person to person. 



Monkeypox, a zoonotic disease, presently is found only in tropical rain forest areas of central and western Africa and is not readily transmitted among humans. Vaccinia and cowpox seldom spread from person to person

http://smallpox.phages.org/


Smallpox History

® Known In Egypt and India - 3000 years WMQRLWPW
® 1796 — Jenner’s cCOWpox vaccine
® 1949 — last US case

® 1950s -- 50 million cases/year

® 1967 — 10-15 million cases/year
— 60% of world still threatened

® 1972 - vaccinations stopped In US

® 19/7 - last natural case (Somalia)

® 1980 — WHO declares smallpox eradicated
® Virus remains stored at CDC and in Russia
® Impact in 20" century — 500 million deaths
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Presentation Notes
Historical significance 

Smallpox, which is believed to have originated over 3,000 years ago in India or Egypt, is one of the most devastating diseases known to humanity. For centuries, repeated epidemics swept across continents, decimating populations and changing the course of history. 

In some ancient cultures, smallpox was such a major killer of infants that custom forbade the naming of a newborn until the infant had caught the disease and proved it would survive.

Smallpox killed Queen Mary II of England, Emperor Joseph I of Austria, King Luis I of Spain, Tsar Peter II of Russia, Queen Ulrika Elenora of Sweden, and King Louis XV of France.

18th century Europe, a third of all reported cases of blindness was due to smallpox. In a survey conducted in Viet Nam in 1898, 95% of adolescent children were pockmarked and nine-tenths of all blindness was ascribed to smallpox.

As late as the 18th century, smallpox killed every 10th child born in Sweden and France. During the same century, every 7th child born in Russia died from smallpox.

Edward Jenner's demonstration, in 1798, that inoculation with cowpox could protect against smallpox brought the first hope that the disease could be controlled.

In the early 1950s – 150 years after the introduction of vaccination – an estimated 50 million cases of smallpox occurred in the world each year, a figure which fell to around 10–15 million by 1967 because of vaccination.

In 1967, when WHO launched an intensified plan to eradicate smallpox, the "ancient scourge" threatened 60% of the world's population, killed every fourth victim, scarred or blinded most survivors, and eluded any form of treatment.




Smallpox

® Highly stable virus
® Infectious by direct contact/aerosol (usually within 6 feet)
® 30% of close contacts infected

® Infrequent indirect transmission (fomites such as bedding.or
clothing)

® Two clinical forms
— Variola major — severe form, case-fatality >30%

— Variola minor — less severe, case-fatality < 1%
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Presentation Notes
Smallpox spreads most readily during the cool, dry winter months but can be transmitted in any climate and in any part of the world. The only weapons against the disease are vaccination and patient isolation. Vaccination before exposure or within 2 to 3 days after exposure affords almost complete protection against disease. Vaccination as late as 4 to 5 days after exposure may protect against death. Because smallpox can only be transmitted from the time of the earliest appearance of rash, early detection of cases and prompt vaccination of all contacts is critical.

Infectious secretions include - saliva, vesicular fluid, crusts, urine, conjunctival fluid, and possibly blood.  Face-to-face contact is usually necessary for transmission.

Smallpox was once worldwide in scope, and before vaccination was practiced, almost everyone eventually contracted the disease. There were 2 principal forms of the disease, variola major and a much milder form, variola minor (or alastrim). Before eradication took place, these forms could be differentiated clinically only when occurring in outbreaks; virological differentiation is now possible. Through the end of the 19th century, variola major predominated throughout the world. However, at the turn of the century, variola minor was first detected in South Africa and later in Florida, from whence it spread across the United States and into Latin America and Europe. Typical variola major epidemics such as those that occurred in Asia resulted in case-fatality rates of 30% or higher among the unvaccinated, whereas variola minor case-fatality rates were customarily 1% or less.��Smallpox spreads from person to person, primarily by droplet nuclei or aerosols expelled from the oropharynx of infected persons and by direct contact. Contaminated clothing or bed linens can also spread the virus. There are no known animal or insect reservoirs or vectors.��Historically, the rapidity of smallpox transmission throughout the population was generally slower than for such diseases as measles or chickenpox. Patients spread smallpox primarily to household members and friends; large outbreaks in schools, for example, were uncommon. This finding was accounted for in part by the fact that transmission of smallpox virus did not occur until onset of rash. By then, many patients had been confined to bed because of the high fever and malaise of the prodromal illness. Secondary cases were thus usually restricted to those who came into contact with patients, usually in the household or hospital.


Smallpox

Clinical Stages

® Incubation - 7-17 days
— non-infectious

® Prodrome - lasts 2-4 days

— High fever (101-104), prostration,
myalgias, malaise

— Enanthem (now infectious) — small red
macules and papules on tongue and
mouth which ulcerate

® Exanthem
— Centrifugal (face, arms/legs, hands/feet)

— Progression -- macule-papule-vesicle-
pustules-crust

OCET
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Presentation Notes
Incubation period typically is 10-14 days.



Occasional prodromal symptoms include vomiting, abdominal pain, delirium, and back pain.



The fever typically ranges from 102-104 degrees.  The prodrome ends and infectiousness begins with the onset of the oral mucosal enanthem.  The first week after the enanthem appears is the most infectious period.



Eruption begins in the oral mucosa and on the skin, the exanthem begins on the face and head and then moves to the forearms, hands, and palms, and finally to the legs and soles.  The trunk is not as involved as these other areas.



All lesions - IN THE SAME STAGE OF DEVELOPMENT ONLY IN AN INDIVIDUAL REGION - NOT ALL OVER THE BODY

The clinical findings that follow pertain to smallpox unless otherwise stated.  Following a 10-14 day incubation period, a flu-like prodrome lasting 2-4 days ensued during which 10% of light-skinned patients exhibited an erythematous exanthem.  Most patients developed a buccal and pharyngeal enanthem that shed virus and enhanced respiratory transmission.






Smallpox

Lesion Progression

Day 0-1 - Macule
Day 2-3 - Papule
Day 3-5 - Deep, tense vesicle often umbilicated

Day 6-12- Deep, round, tense pustules
— (like BB pellet embedded in the skin)

® Day 13-20 - Crusts
® Day 21-28 - Crusts separate
® L ong-term - Depressed scars

OCET
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Presentation Notes
Cutaneous lesions typically appeared first on the face, then on the forearms and hands, and finally on the lower limbs and trunk within one week.  Lesions favored ventral surfaces and began as macules that progressed to papules, vesicles, pustules (often umbilicated like molluscum contagiosum lesions), and crusts.  This synchronous progression of centrifugal lesions resulted in crusts within one to two weeks. The deep crusts would detach after 2-4 weeks leaving depressed, hypopigmented scars.  Virus could be cultured from crusts throughout convalescence.  Survivors often remained disfigured or blinded for life.



Fibrosis and granulation tissue form in sebaceous glands. Scars most often formed on the face and affected 65-80% of survivors.




Variola Major
Clinical Presentations

® Ordinary smallpox
— Discrete 60%
— Semi-confluent/Confluent 30%

® at 6%
® Hemorrhagic 3%
® Modified (mild in vaccinated) rare
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Presentation Notes
Discrete pox lesions are seen in the majority of patients.  As disease severity increases, the lesions become more confluent.  ‘Modified’ disease refers to patients who have various degrees of immunity from vaccination.  The percentage of modified cases increases as the percentage of the population that has been vaccinated increases.
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Presentation Notes
Unvaccinated infant with centrifugally-distributed umbilicated pustules on days 3 (20), 5 (21), and 7 (22) of 'ordinary' form of variola major strain of smallpox.  (Reprinted with permission from Fenner F, Henderson DA, Arita I, Jezek Z. Ladnyi ID.  Small pox and its eradication. Geneva, Switzerland: World Health Organization; 1988:10-14. Photographs by I. Arita.)






Smallp
Clinical Forms

® Ordinary smallpox
— 3% fatal with vaccination
— 30% fatal without
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Presentation Notes
Ordinary smallpox, the most common type was caused by Variola major.  The density of lesions predicted outcome.

Discrete lesions - <10% mortality

Semiconfluent lesions - 25-50% mortality

Confluent lesions - 50-75% mortality



Clinically, smallpox was a homogeneous illness with an incubation period of 10-14 days and a prodrome of 2-3 days.  During the prodrome, 10% of light-skinned patients develop an erythematous rash.[105]  An enanthem on the buccal and pharyngeal mucosa started on about day 2 of the prodrome and shed infectious virions. The rash then spread over the body centrifugally, from extremities to trunk, during a 2-day period.  The rash started as macules progressing to papules, vesicles, pustules, and crusts in a centrifugal pattern over a 2-week period.  More lesions were present in convex than concave areas.  Crusts would detach in about 3 weeks leaving depressed, hypopigmented scars.[16,18,105]
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The distribution of this focal rash is characteristic, affecting the head and extremities much more than the trunk. These features make classical smallpox easy to diagnose clinically when once the thought of the disease has entered the mind.��There is some correlation between severity of illness and extent of focal rash. Toxemia may be so sever as to cause death even before the rash is fully developed, but more commonly death, if it occurs, will be between the 11th and 15th day of the rash. In severe cases the rash may cover the entire body and the individual lesions run into one another to become confluent.�

From http://smallpox.phages.org
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Variola vs. Varicella

Variola

10-14 days

Severe

Centrifugal, Convex
Synchronous

10-14 days

14-28 days

Eschars detach

Varicella
14-21 days

Minimal

Centripetal, Concave
Asynchronous

4-7 days

<14 days

Lesions crust
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The above table delineates the main differences between variola and varicella in clinical presentations.  Variola patients are sicker, have more tense vesicles and pustules, and the lesions like palms and soles (unlike varicella).  Remember, lesions of variola are synchronous only for a given region of the body - not the whole body at once.  Concave areas are generally spared in variola, whereas areas such as the axillae generally have high densities of lesions in varicella.  Vesicles in varicella are shallow, grow in crops, and are asynchronous - that is, in one body region, there will be multiple lesion types - papules, vesicles, ulcers, crusts, etc.
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Molluscum contagiosum in HIV disease - myriad umbilicated facial papules, some in a linear array and others lining the eyelids.  NLDTS 2817


Hand, foot, and
mouth disease
(Coxsackievirus)

Scott Norton, MD
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Hand, foot,  mouth - Norton
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NLDTS - 2323 - Disseminated HSV in atopic infant.


Herpes
Zoster

Scott Norton, MD
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HSV Face - Norton 


Pustular Drug Eruption



Presenter
Presentation Notes
Pustular drug reaction to iodides.  NLDTS 09-39.
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 An irritable 6-week-old girl presented to the emergency room with generalized vesiculopustular rash.  Multiple burrows were seen on examination.  Scrapings demonstrated viable female scabies mites.



NLDTS 23-46


Monkeypox

® 1958 - found In lab monkeys
® 1970 - human disease
® June 2003 — first US cases

@® Reservoir — animals (prairie dogs)

® Transmission — aerosol / direct
contact

® |ess infectious and lethal than
smallpox

FOA

www.mcw.edu/derm
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Smallpox
Complications

® Sepsis/toxemia
— Circulating immune complexes
— Usual cause of death

® Encephalitis
® Blindness
® Secondary bacterial infection - uncommon
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Death would typically occur on the 5th of 6th day of rash.  Except for reticuloendothelial system organs, other organs are seldom involved.  Encephalitis with acute perivascular demyelination was rare and similar to the type seen with measles (rubeola) or varicella or vaccinia.



In 18th century Europe, 1/3 of all blindness was due to smallpox.  In 1898, a survey in Viet Nam found that 98% of all blindness was due to smallpox.


Smallpox

® |[mmediate ID or Derm consult
— Activate infection control measures

® L ab testing for DDx
— Electron microscopy, culture
— DFA (direct fluorescent antibody test)
— Polymerase chain reaction o
— Tzanck smear —

®confirms varicella and herpes simplex and
Zoster

® Report to state health department
Immediately!!!!
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The CDC acknowledges that primary care physicians are on the front line of diagnosis for smallpox.  Dermatologists and infectious disease docs are the essential link between the primary care physician and the CDC.  Any initial lab tests should be done to try to rule-in other diseases in the differential diagnosis of smallpox (especially varicella) - remember, common things are common.



Patients who are under high suspicion for smallpox should have the same isolation and respiratory precautions enacted as those patients who have varicella.  This should be done as soon as the ER doc or PCP suspects smallpox.



DFA = direct fluorescent antibody test.  The CDC requires 3 negative DFA tests on a patient to rule-out varicella where smallpox is highly suspected.  For these who are comfortable performing Tzanck smears (i.e., dermatologists), these should also be performed.


CDCRG

Images of Chickenpox (Varicella)

Chickanpox (varicolla)
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This is a poster developed by the CDC with the help of the AAD Bioterrorism Task Force.  This algorithm will help physicians to differentiate smallpox from varicella.  This algorithm is present on the web site ‘http://www.cdc.gov/nip/smallpox/poster-protocol.pdf’





Two important points to keep in mind:



1)  Before the initial/sentinel case of smallpox is diagnosed, there will be extreme  vigilance on the part of physicians and the CDC to recognize that case (should there ever be one)



2)  Post-event response - Criteria for diagnosis will change once an initial case is diagnosed, and clinical criteria will be relied on more heavily.


Smallpox
Management of Patients

@® Supportive
® |solation

® “Ring” vaccination (effective
If given within 3-4 days of
exposure)
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Supportive care includes electrolyte monitoring and balance, increased fluid intake, potential ventilation and need for pressors for shock.  Antibiotics are uncommonly needed.  Monitor for DIC if patient has evidence of hemorrhagic smallpox.



VIG also leads to a 3-fold reduction in incidence and mortality and grants a 2 week period of passive immunity.  VERY LOW supply at CDC.



Cidofivir was developed after smallpox was eradicated.  This drug has significant renal toxicity and may be helpful in the first 2 days post-exposure.  This drug has activity against a variety of DNA viruses, including another poxvirus - molluscum contagiosum.  Ribavirin also has theoretical efficacy


VACCINATION

® ‘\/accus’ — cow

® Jenner 1796 using
material from
cowpox lesions

® Vaccinia — a live
VIrus vaccine
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N.B.  Information in the notes in this section on smallpox vaccination are borrowed liberally from the draft document entitled Smallpox vaccination and vaccine-associated adverse events: A primer for dermatologists produced by the AAD Bioterrorism Task Force



In 1796, Edward Jenner took lymph from a pustule of a dairymaid and vaccinated it into a small boy.  Subsequent Inoculation of smallpox into the small boy did not cause disease.  This major step of vaccination (from ‘vaccus’ = cow) was a welcome advance toward stemming the tide of a disease that was causing 10% of all deaths and one-third of all childhood deaths at the time of Jenner.[12]



Vaccinia is a member of the Orthopox genus that has little virulence for immunocompetent humans.  It has been recently used as a vector for experimental vaccines.[13]  Vaccinia would not be used as a BW agent, but it could cause disease when used to prevent infection with smallpox, which is a potential BW agent.



We do not know if this is the same as cowpox or not.  Possible explanations of its origin:  1)  it mutated from smallpox, 2)  it mutated from cowpox over many generations of human passages, 3)  it is a hybridized virus from smallpox and cowpox, 4)  it developed from an animal poxvirus, such as horsepox, that then became extinct.  The clear genetic differences between vaccinia and cowpox make the fourth hypothesis the most attractive.[15]



Vaccine was prepared (until production stopped in 1983) by inoculating shaved abdomens of calves, sheep, or water buffalo.  Infectious exudative lymph was harvested from inoculation sites and bottled with phenol and brilliant green as bacteriostatic agents.  Bacterial contamination was expected, so vaccines were administered percutaneously with a bifurcated needle.  This process became known as ‘scarification’ because of the permanent scar that ensued.  Infectious virus remained and multiplied in the lesion.  It was early determined that injected vaccinees developed weaker responses than scarified ones who developed pox lesions.  Scarified patients that develop pox lesions develop 3-fold higher ELISA titers and 10-fold greater plaque reduction neutralization titers than those who develop no pox lesion.[13]



 


= Multipuncture Vaccination with Bifurcated

Needle — Scarification Technigue

Needle is held
perpendicular to

|
I / |-. il_ : : iy
' Wrist of vaccinator
o rests on arm

[3 Drop of vaccine is held in
the fork of the needle
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Instructions for vaccine administration using the bifurcated needle�(multipuncture technique) 

“The skin over the insertion of the deltoid muscle or the posterior aspect of the arm over the triceps muscle are the preferred sites for smallpox vaccination. Alcohol or other chemical agents are not required for skin preparation for vaccination unless the area is grossly contaminated. If alcohol is used, the skin must be allowed to dry thoroughly to prevent inactivation of the vaccine by the alcohol. The multiple-puncture technique uses a presterilized bifurcated needle that is inserted vertically into the vaccine vial, causing a droplet of vaccine to adhere between the prongs of the needle. The droplet contains the recommended dosage of vaccine, and its presence within the prongs of the bifurcated needle should be confirmed visually. Holding the bifurcated needle perpendicular to the skin [and resting the other hand firmly against the patient’s deltoid], 15 punctures are rapidly made [into the same site. This technique deposits the vaccine in the epidermis, not the dermis, or subcutaneous tissues as in most other vaccines. Strokes should be] vigorous enough to allow a trace of blood to appear after 15-20 seconds (3). Any remaining vaccine should be wiped off with dry sterile gauze and the gauze disposed of in a biohazard waste container.” 
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Smallpox Vaccination
Contraindications for non-emergency vaccine use

® Immunodeficiency states or iImmunomodulating meds
® L ife-threatening allergic reactions

® Pregnancy

® Cardiovascular diseases

® Skin diseases
— Atopics or epidermal disrupting diseases
— Household members with these
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There are no absolute contraindications to vaccinating an exposed person during an actual outbreak of smallpox.Relative contraindications to non-emergency vaccination include a number of conditions that increase a vaccinee’s risk for adverse reactions from the vaccine.  These conditions include:



1)Immunodeficiency states, including congenital immuodeficiencies, HIV infection, organ transplantation, internal or generalized malignancies, and use of immunosuppressive medications (such as cancer chemotherapeutic agents, immunomodulating agents, or systemic corticosteroids). If a potential vaccinee has household members or regular close contacts who are immunodeficient, they should avoid close contact until the scab or crust at the vaccine site has fallen off (approximately 18-21 days after vaccination).



2)Life-threatening or anaphylactic allergies (i.e., hives, swelling of the mouth and throat, difficulty breathing, hypotension, and shock) to substances contained in the Dryvax vaccine, specifically polymyxin B, streptomycin, tetracycline, or neomycin. By the end of 2002, vaccine may be made via tissue culture and it may have different components than the Dryvax vaccine.



3)Pregnancy. Women who are pregnant should not receive the vaccination even though reports of fetal infections with vaccinia are rare. Women who are vaccinated should avoid pregnancy for three months afterwards (for remote theoretical concerns).



4)Cutaneous disorders (skin diseases)

Certain skin diseases place people at risk for developing eczema vaccinatum which is a widespread cutaneous vaccinial eruption. In some cases, eczema vaccinatum can be severe and life-threatening. This severe form, although uncommon, occurs usually in people who have true atopic dermatitis. If vaccinated, a person with atopic dermatitis may develop a dramatic, generalized, and often lethal form of eczema vaccinatum (see 4a). 


Smallpox Vaccination
Localized Skin Reactions

® Robust primary
® Autoinoculation
® Peri-ocular

FOA
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1.Robust primary reactions (local erythema, edema, induration, and severe pruritus accompanied by regional lymphadenitis) are common adverse events.  Management: These reactions can be successfully managed with conservative therapy, which include: exposure of vaccination site to air (by removing bandages), oral antipruritic agents, NSAIDs, rest of affected limb, and patient education regarding autoinoculation risk. Since the association of aspirin use and Reye’s syndrome in patients with vaccinia or smallpox is not clear, it is preferred to use acetaminophen to control fevers. [Figure]

2.Autoinoculation – Occurs as a result of the patient’s scratching and results in inadvertent inoculation at other sites.  Most common sites include: face, eyelid, nose, mouth, genitalia, and anus.  This is one of the more common adverse events after either primary vaccination or re-vaccination. If autoinoculation occurs in the first few days after vaccination, the new sites will appear clinically as co-primary lesions. If autoinoculation occurs after one week, the secondary sites are often minor. Prevention strategies include: vigilant hand washing, use of oral antipruritic agents, restraint device (if indicated), and patient education regarding autoinoculation.

3.Bacterial superinfection of vaccination site  This is usually due to pyogenic streptococci or staphylococci and results in impetigo, ecthyma, or cellulitis. Management includes wound and blood cultures as necessary and institution of appropriate antibiotics. [Figure]

4.Peri-ocular Vaccinia:  Autoinoculation to the eye has the potential risk of blindness. A common site of autoinoculation is to the cutaneous surfaces surrounding the eye (the peri-ocular region). Management includes an ophthalmologic examination (with subsequent sterilization of examination equipment).  VIG may be indicated for peri-ocular cutaneous vaccinia because severe untreated disease may heal with scarring of the lids causing subsequent ophthalmologic problems. On the other hand, VIG should be avoided if there is keratitis or corneal involvement because it increases the risk of corneal scarring. [Figure]

	5. Satellite papules: Small virus-free attendant papules resembling the vaccine site areola, distributed around the 	central lesion (id reaction). No treatment is necessary. [Figure]

	6.Early progressive vaccinia (also called Vaccinia Necrosum or Vaccinia Gangrenosum) 

	This starts as a painless progressive enlargement of the vaccination site with scant inflammation and little or no 	discomfort. It is characterized by a vaccine site that fails to heal properly; it may enlarge deeply, widely, and 	relentlessly with an ultimately fatal outcome. Progressive vaccinia occurs in immunodeficient individuals and can 	appear after either primary vaccination or re-vaccination.  , Management includes hospitalization and consultations 	with an infectious disease specialist and immunologist. VIG has been used to treat this complication with varying 	success. Cidofivir may be helpful but surgical debridement should be avoided. 
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Jennerian pustule - Robust primary reaction



Robust primary reactions (local erythema, edema, induration, and severe pruritus accompanied by regional lymphadenitis) are common adverse events.  Management: These reactions can be successfully managed with conservative therapy, which include: exposure of vaccination site to air (by removing bandages), oral antipruritic agents, NSAIDs, rest of affected limb, and patient education regarding autoinoculation risk. Since the association of aspirin use and Reye’s syndrome in patients with vaccinia or smallpox is not clear, it is preferred to use acetaminophen to control fevers. 






Accidental
Vaccinia
(Autoinoculation)

John'Leedom, NS -
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Vaccinia was sometimes transmitted to close contacts or to other body sites on the person vaccinated.  The face, eyelid, mouth, and genitalia were common areas.  VIG was sometimes helpful in cases of periocular inoculation, but most lesions healed without sequelae.



Photo on Right: Accidental auto-inoculation of cheek with vaccinia virus, approximately 5 days old. Primary take on arm, 10-12 days old. Photo courtesy of John M. Leedom, MD

Autoinoculation – Occurs as a result of the patient’s scratching and results in inadvertent inoculation at other sites.  Most common sites include: face, eyelid, nose, mouth, genitalia, and anus.  This is one of the more common adverse events after either primary vaccination or re-vaccination. If autoinoculation occurs in the first few days after vaccination, the new sites will appear clinically as co-primary lesions. If autoinoculation occurs after one week, the secondary sites are often minor. Prevention strategies include: vigilant hand washing, use of oral antipruritic agents, restraint device (if indicated), and patient education regarding autoinoculation. 


Clayton‘-Wheeler, MD
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Accidental periocular autoinoculation



Photo on left. Accidental auto-inoculation of lower eyelid with vaccinia virus. [from Fenner F., Henderson DA, et al. Smallpox and its Eradication. WHO. 1988]. Reprinted with permission of WHO. Original photo by C. H. Kempe



Peri-ocular Vaccinia:  Autoinoculation to the eye has the potential risk of blindness. A common site of autoinoculation is to the cutaneous surfaces surrounding the eye (the peri-ocular region). Management includes an ophthalmologic examination (with subsequent sterilization of examination equipment).  VIG may be indicated for peri-ocular cutaneous vaccinia because severe untreated disease may heal with scarring of the lids causing subsequent ophthalmologic problems. On the other hand, VIG should be avoided if there is keratitis or corneal involvement because it increases the risk of corneal scarring. 


Smallpox Vaccination
Generalized Skin Reactions

with Systemic Symptoms

® Generalized vaccinia — distant site viremic spread

® Progressive vaccinia — progressive necrosis
— Vaccinia necrosum / VVaccinia gangrenosum

® Erythema multiforme major (Stevens-Johnson
Syndrome)
— Mucocutanous reaction to antigenic stimuli

® Eczema vaccinatum — localized or systemic
dissemination in eczema/atopics (& history of)
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This typically occurred as a secondary eruption following primary vaccination.  Blood-borne viral spread led to lesions emerging at distant sites from 6-9 days after vaccination.  Numbers cold be few or generalized.  Generalized vaccinia was usually self-limited.  In severe cases, VIG might be helpful.

Severe Generalized Vaccinia (self-remitting vs. toxemic): This complication is characterized by a vesicular rash of varying extent, possibly the result of viremia. It is most frequently seen following primary vaccination and occurs at a rate of 1 in 5,000 vaccinations.  Lesions occur between 6-9 days following vaccination and can be few or generalized.  It is believed that the toxemic form of Severe Generalized Vaccinia will probably occur in greater frequency after the vaccination of patients with occult immunosuppression. Management: The rash is generally self-limited in immunocompetent persons with no underlying illnesses and usually does not requires treatment with VIG except in patients who appear toxic or who have serious underlying conditions. 


Progressive
vaccinia (vaccinia
necrosum, vaccinia

gangrenosum)
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The most severe complication was progressive vaccinia (vaccinia necrosum, vaccinia gangrenosa) in which vaccinees with an immune deficiency had their vaccine site pox lesion continue to progress.  Fatal cases showed no evidence of resolution, no adenopathy, and no erythema.  Metastatic (secondary) pox lesions could develop throughout the body.  This rare syndrome occurred in 1-2.6 vaccinees per million.  Death occurred in 13/17 documented cases typically 2-5 months later.

Photo on left - Progressive vaccinia (vaccinia necrosum), which was fatal, in a child with an immunodeficiency. [from Fenner F., Henderson DA, et al. Smallpox and its Eradication. WHO. 1988]. Reprinted with permission of WHO. Original photo by C. H. Kempe
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Stevens-Johnson Syndrome NLDTS 0603



Erythema multiforme major (Stevens-Johnson syndrome)

severe, sometimes fatal, multisystem form of erythema multiforme.  There is extensive involvement of the skin and mucous membranes including widespread blisters, erosions, and necrosis.  Constitutional symptoms may be severe.  Management of Stevens-Johnson syndrome is controversial in general. In vaccinia-associated SJS, systemic corticosteroids may be contraindicated due to the risk of increasing the chance for weakening the host’s natural defenses against the vaccinia virus. 


= Clayton Wheeler, MD

Eczema
vaccinatum
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Eczema vaccinatum is a localized or generalized cutaneous dissemination of vaccinia virus in patients with skin disorders that disrupt the epidermis, such as atopic dermatitis, acute burns, or skin infections. Primary vaccinees are at higher risk for this complication. 








Eczema
Vaccinatum

-
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Generalized vaccinia in atopic individual - NLDTS 0602


Household Transmission of Vaccinia Virus form
Contact with a Military. Smallpox Vaccinee

® First reported EV case since 1988

® Active-duty father vaccinated on 1/26/07

® History of childhood eczema and 2 of 3 children with eczema
® Deployment delayed and unplanned visit with family 2/16-20

® Reported that vaccination site had scabbed over, scab had separated,
and was kept covered (not confirmed)

® 3/3/07, 28 month old boy with severe eczema/failure to thrive presents
with generalized papular and vesicular rash on face/neck, UE

® History of fever since 3/1, skin lesions since 2/24
® 3/7/07 umbilicated lesions on 50% of skin surface

MMWR May 18, 2007; 56(19); 478-481  OCET
EDA T iy



Household Transmission of Vaccinia Virus form
Contact with a Military. Smallpox Vaccinee

® 3/8/07 — PCR positive for orthopox DNA, supporting
diagnosis of eczema vaccinatum (EV)

® 3/8 — 3/28 treated with Vaccinia Immune Globulin
Intravenous (V1G) and cidofovir, vasopressor SUPPOKL,
mechanical ventilation

® |nvestigation anti-viral ST-246 (Emergency IND use), a
smallpox drug candidate with antiorthopoxvirus activity
Inhibiting virus maturation

® 4/19 — discharged after 48 days of hospitalization

MMWR May 18, 2007; 56(19); 478-481 OCET
EDA T iy



Household Transmission of Vaccinia Virus form
Contact with a Military Smallpox Vaccinee

® 3/6 Mother with mild vesicular lesions on face (rested on
child’s abdomen in hospital) PCR positive ; 3/10 treated
with VIGIV and lesions scabbed over within 72 hours

® 23 family contacts and 73 health care workers monitored
daily for 21 days — no other cases

® 3/13 environmental swabbing at home positive PCR

® Cell culture from booster seat, toy, slipper contained
viable virus

® 3/23 — disinfection procedures (steam cleaning, phenolics)

EA  MMWR May 18, 2007; 56(19); 478481 sty
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FIGURE. Abdomen and chest of a boy aged 28 months with a
rash of umbilicated lesions caused by eczema vaccinatum —
United States, 2007

Fhoto/John Marcinak

OCET
I:Ii )y \ Office of Counterterrorism
r A_ & Emerging Threats



Smallpox Vaccination
Primary Complication Rates*

*Rate per million vaccinees --all ages

® Erythema multiforme 266
® Accidental inoculation 242
® Post-vaccinial encephalitis 165
® Generalized vaccinia 39
® Progressive vaccinia 12
® Eczema vaccinatum 2

Lane et al. J Infect Dis.
122(4):307. 1970. OCET
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Complication rates in primary (never before vaccinated) persons.  The reference is thought to be the definitive work on vaccinia reactions.


DoD Smallpox Vaccination
Dec 13, 2002 — May 28, 2003

® 450,293 vaccinated

® Dermatological complications
— 38 autoinoculation (non-ocular)
— 36 mild generalized vaccinia
— 21 vaccinia transfer to contacts
— 10 ocular auto inoculation
— 6 cases cellulitis
— 1 erythema multiforme
— No eczema vaccinatum
— No progressive vaccinia
: : OCET
N JAMA 2003;289:32/7/8-3282
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Presenter
Presentation Notes
In December 2002 the United States implemented a mandatory program of smallpox vaccination for approximately 500,000 military personnel.  This article published in JAMA, June 25,2003 describes the adverse events with vaccinating the first 450,293 military personnel. The following 11 slides summarizes the military experience.  Please refer to the JAMA article for specific details.


DoD Smallpox Vaccination

® Neurological
— 1 documented encephalitis

— 23 other neurologic events with unclear
association to the vaccine

® Cardiac

— 37 acute myopericarditis: primary / males
— 8 other cardiac events 2-12 days after

Office of Counterterrorism
& Emerging Threats
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Reported Adverse Events

® Jan 24-Dec 31, 2003; 39,213 civilians vaccinated
— Eczema vaccinatum: none
— Generalized vaccinia: 2-suspected, 1-confirmed
— Inadvertent inoculation (nonocular):
11-suspected and 9-confirmed

— Ocular vaccinia: 1-suspected, 2 confirmed

— Stevens Johnson: none

— Myo/percarditis: 16-suspected, 5-probable, 0-confirmed
— Encephalitis: 1-suspected

MMWR 53(05); 106-107 OCET
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WT as a Health Care

Profe%bnal

® Education
— WWWw.bt.cdc.gov

® Be aware
® Be involved
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http://www.bt.cdc.gov/

What Can You Do?
Volunteer

® Medical Reserve Corps

® National Disaster Medical
System (NDMS)

— Disaster Medical Assistance
Teams (DMAT)

— www.ndms.dhhs.gov
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http://www.medicalreservecorps.gov/

The US Public Health Service
(USPHS)

FOA



USPHS Mission

® Protecting, promoting, and advancing the
health and safety of the Nation

— Rapid and effective response to public health
needs

— Leadership and excellence in public health
practices

— The advancement of public health science

OCET
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USPHS and Federal Agencies

® Agency for Healthcare
Research and Quality

(AHRQ) ® CIA
® CDC/ATSDR ® DHS/USCG
® CMS ® DoD
® FDA ® Justice/BoP/US Marshals Service
: IHS ® Interior/NPS
NIR ® USDA
® SAMHSA

® Office of Secretary HHS

® Program Support Center
OCET
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USPHS Force Strength
5983 Officers

® 1314 nurses ® 398 engineers

® 1097 physicians ® 377 environmental

® 923 pharmacists health officers

® 357 health services ® 254 scientists
officers ® 120 therapists

® 460 dentists ® 94 dieticians

® 89 veterinarians
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Disaster Response -- Tsunami

Medical and mental
health care (USNS
Mercy and in the field)

® Environmental.

® Disease control
surveillance

& Emerging Threats


http://www.hhs.gov/surgeongeneral/journal/02072005photo.html
http://www.hhs.gov/surgeongeneral/journal/02112005photo.html

Disaster Response -- Katrina
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Review

® Overview of bioterrorism (BT)

® Review and update on B
manifestations

agents withiskin

— Emphasis on anthrax and smallpox
® Your role in preparedness and response

FOA
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Prolecting Consumers,
Promoting Public Heallh

U.S. Food and Drug Administration

boris.lushniak@fda.hhs.gov
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